Studies of the isolation and viability of human islets of Langerhans.
Pancreas obtained from 34 adult human cadaver organ donors was divided into proximal and distal segments, and the duct to each segment was cannulated. Collagenase was injected into the proximal duct of 7 glands and into the distal duct of 7 others; the duct of the opposite segment was perfused with collagenase. The pancreas was then dispersed by teasing, trituration, and passage through filters. Perfused proximal and distal segments released 1461 +/- 287 and 2728 +/- 797 islets/g (+/- SEM) versus 710 +/- 149 (P less than 0.05) and 1950 +/- 636 after injection. Twenty other pancreases were perfused with collagenase warmed rapidly to 39 degrees C (n = 4) or warmed slowly to 37 degrees C (n = 6) or 39 degrees C (n = 10): the yield was 1625 +/- 632, 1320 +/- 116, and 2009 +/- 277 islets/g respectively. Total yields from the latter were 76 X 10(3) large (greater than 100 microns) and 85 X 10(3) small (less than 100 microns) islets with recoveries of 61% and 42%, respectively, after Ficoll density gradient purification. Histology showed highly purified islets. Perifusion with glucose elicited a biphasic release of insulin with the mean response (microU/islet/min) rising to a first peak of 0.5 and constant second phase secretion of 0.25, followed by a return to baseline. Reduced response was observed for islets from pancreas stored greater than 6 hr and tissue obtained from multiple centers. Less insulin was produced by freshly isolated islets, islets less than 100 microns, and after Ficoll separation. Secretion was similar for islets derived from proximal or distal segments. Perfusion of collagenase via the ducts of human pancreas improves islet isolation and Ficoll gradient separation yields highly purified islets. Important factors influencing insulin secretion are the source of donor tissue, cold storage of pancreas, Ficoll purification, islet size, and tissue culture.